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been reported. These values compare favourably with the value of 5
tons'sq. in. for Canadian birchwood, but are considerably less than the
value of 80 tons/sq. in. for steel. The low density compared with steel
reduces this difference, since on a weight for weight basis the tensile
strengths then become comparable. This more favourable aspect has
promoted much discussion on the possibility of employing plastics for
structural load bearing members. The fact that thermoplastic resins soften
at relatively low temperatures precludes their use in load bearing members,
since the structure would collapse in the case of fire and therefore only
thermosetting resins can be considered in this connection. Considerations
of tensile strength further restrict the choice to either laminated materials
or plastics which are reinforced with fibrous material. H. V. Potter* has
compared a 15 ft. span solid oak beam capable of carrying a dead load of
1,000 Ibs. per ft. run with, first, a solid beam of a fabric based plastic and
then two beams of hollow cross-section, one of the same fabric based |
plastic and the other of a paper based plastic. His calculations show that
in all cases the plastics beam undergoes greater deflections than the oak
beam. This excessive deflection could be prevented by using a thicker
beam, but such a beam would be many times stronger than necessary, and
the cost much higher. Modification of the cross-section of the beam and
the development of plastics with higher elastic moduli may overcome this
difficulty of excessive deflection. R. J. Schafferf has also considered this
problem. He concludes that, even if a plastics material with a suitable
modulus of elasticity, 8,000 to 9,000 tons/sq. in. for a tensile strength of
13-4 tons/sq. in. could be made available commercially, it would have to
be sold at from 3d. to 5d. a Ib. in order to compete with wood and steel.
Another disadvantage is that plastics are lacking in ductility. Ductility
provides a means whereby stress concentrations may be smoothed out.
Without this ductility dangerous stress concentrations in any one member
may arise. This lack of ductility makes plastics rods unsuitable for the
reinforcement of concrete since any stress concentrations in the rein-
forced beam tend to the rupture of one rod after another. If there were a
greater degree of ductility in the reinforcement the load would be dis^
tributed equally over all the rods. Meharg and Welchf have discussed
the effect of notches in the surface on the breaking strength of plastics.
Owing to the lack of ductility of plastics materials, such notches sharply
reduce the breaking strength. An analogy can be drawn with the effect
of surface scratches on glass. Here the reduction in strength due to a
diamond scratch is not due to the glass being thinner at that point but
because this discontinuity allows large stress concentrations to be built
up so that a crack, once started, easily propagates. In- a more ductile
journal of the Royal 'Society of Arts, LXXXVTII, p. 672 {1940).
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